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(54) PRODUCTION OF BLACK STAINLESS STEEL POWDER 

(57)Abstract: 

PURPOSE: To provide a method for producing black stainless steel powder used for 
imparting the massive feeling, noble feeling or the like of metal to a resin product at 
high specific gravity by being added to the resin product or the like. 

CONSTITUTION: Molten stainless steel is powdered in an oxidizing atmosphere by a 
water atomizing method to form a black oxidized film on the surface part of the powder. 
In the chemical components of the stainless steel, the componental ratio of Mn to Si 
(Mn/Si) is preferably regulated to >0.75. 
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CLAIMS 



[Claim(s)] 

[Claim l] The manufacture approach of the black stainless steel powder characterized 
by forming a black oxide skin in the powdered surface section by carrying out 
disintegration of the fused stainless steel by the water atomizing method in an oxidizing 
atmosphere. 

[Claim 2] The manufacture approach of the black stainless steel powder characterized 
by forming a black oxide skin in the powdered surface section by carrying out 
disintegration of the fused stainless steel with which the component ratio (Mn/Si) in 
[ Mn and Si ] the chemical entity of stainless steel consists or more of 0.75 by the water 
atomizing method in an oxidizing atmosphere. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the black 
stainless steel powder used for making a resin product etc. into high specific gravity, 
and giving a metaled feeling of mass, a high-class feeling, etc. by adding for a resin 
product etc. 
[0002] 

[Description of the Prior Art] Recently, the plastic resin used for home electronics etc. is 
almost featureless only at a light weight, and the resin which has a certain fixed weight 
attracts attention. Although the specific gravity of resin original is about 1 order, the 
need of the resin mold goods whose specific gravity is three to about five is increasing. 
The main purposes of such resin mold goods of high specific gravity are in the place 
which a metaled feeling of mass is taken [ place ] out and increases the added value of 
goods. It is the purpose which gives this function and it is a well-known fact that 
various kinds of metal powder is applied. Even if it reacts with the moisture of resin in 
the resin which added stainless steel powder in this unlike other metal powder, since it 
is harmless, it is utilized for general consumable goods so much also to the body by not 
carrying out rusting. 
[0003] 

[Problem(s) to be Solved by the Invention] However, using this stainless steel powder, 
there is a big problem in the condition as it is. That is, in order to manufacture stainless 
steel powder, although the fused stainless steel is manufactured by the water atomizing 
method or the gas atomizing method, in case spraying crushing is carried out in a 
manufacture process, the ambient atmosphere was usually performed in the inert gas 
ambient atmosphere, powdered oxidation is prevented, and the powder manufactured is 
usually presenting metallic luster. Moreover, the powder manufactured presents 



metallic luster like the above by pressing down manganese low as much as possible, and 
raising silicon as much as possible also about the component of stainless steel. 
Therefore, even if it adds these stainless steel powder to resin in the condition as it is, 
the color tone of resin is not matched. 

[0004] Generally, physically, the approach of black-izing a metal, especially stainless 
steel needs to cover with the coat with which a surface of metal absorbs all visible rays. 
For that, spreading of a black coating and a parakeet color are called and there is a 
method of making a black coat (oxide) generate on the surface of stainless steel by 
electrolysis in a potassium -dichromate solution. However, the former approach cannot 
have the complicated process of spreading of a coating, and cannot become cost quantity, 
and the approach of the another side latter cannot be technically applied to powder. 
[0005] 

[Means for Solving the Problem] This invention is characterized by the manufacture 
approach like the following, in order to solve the above technical problems. That is, the 
summary of this invention is the manufacture approach of the black stainless steel 
powder characterized by forming a black oxide skin in the powdered surface section by 
carrying out disintegration of the stainless steel which carried out (l) fusion by the 
water atomizing method in an oxidizing atmosphere. And the component ratio (Mn/SO 
in [ Mn and Si ] the chemical entity of (2) stainless steel is in the manufacture approach 
of the black stainless steel powder characterized by foraiing a black oxide skin in the 
powdered surface section by carrying out disintegration of the fused stainless steel 
which consists or more of 0.75 by the water atomizing method in an oxidizing 
atmosphere. 
[0006] 

[Function] This invention forms a black oxide skin in the powdered surface section by 
carrying out disintegration of the fused stainless steel by the water atomizing method in 
an oxidizing atmosphere. The fused stainless steel is an elevated temperature and this 
is considered that it generates by reacting with the oxygen in an ambient atmosphere, 
or the oxygen of atomization water. That is, when the powder manufactured by this 
approach was investigated by electron diffraction, in the powdered surface section, it is 
Fe 304. It was checked that the multiple oxide used as a principal component exists. 
Moreover, it became clear by experiment that the way with much Mn is good as a 
chemical entity of desirable stainless steel for forming a black oxide skin, and little way 
of Si is good for this and the contrary. Therefore, it was checked that the component 
ratio (Mn/Si) of Mn and Si of the chemical entity of stainless steel is important, and it is 
desirable that this ratio is 0.75 or more. Furthermore, when the oxygen density of an 



oxidizing atmosphere was increased, it also turned out that the black concentration of 
the surface section of the powder generated since oxidation reaction was promoted also 
increases. 
[0007] 

[Example] It dissolves with the high frequency induction furnace which carried out the 
seal of the 50kg of the stainless steel which has the chemical entity of Table 1 - 3 by 
argon gas, this melt is flowed out of tundish through a nozzle at the temperature of 
about 1650 degrees C, and it is about 1000kg/cm2 to this in the ambient atmosphere in 
air. High-pressure water was sprayed and stainless steel powder was manufactured. On 
the other hand, as shown in Table 4 as an example of a comparison, it was made to 
correspond to the example of this invention, and mostly, the ratio of (Mn/Si) was mostly 
made below fixed for 50kg of stainless steel of the same component on the same 
conditions, and stainless steel powder was manufactured. When the chemical entity of 
stainless steel and the ambient atmosphere in the case of water atomization were 
changed, these examples of a comparison went in order to investigate how the color of 
stainless steel powder changes. In addition, the mean particle diameter after 
classification of the stainless steel powder obtained in these examples and the example 
of a comparison was about 9.5 microns. 

[0008] Next, these examples are explained to a detail. First, about SUS304L which 
Table 1 is an example about austenitic stainless steel, and is the fundamental steel type 
of especially austenitic stainless steel, when the ratio (Mn/Si) of Mn and Si is changed 
variously, the color of stainless steel powder investigates how it changes. Here, as for O 
mark, dark black and x mark show a metal color about whenever [ black ], as for black 
and O mark (table 1- table 4 also any the same). 

[0009] That is, it was the example to which examples 1-6 kept Si constant with 0.40%, 
and Mn was made to increase from 0.30% to 2.01%, and although all six examples were 
altogether acquired for black stainless steel powder, it followed on the ratio (Mn/Si) of 
Mn and Si increasing with 0.75 to 5.03, and the result which the black concentration 
(whenever [ black ]) of stainless steel powder increases was obtained. Moreover, it was 
the example to which examples 7- 11 kept Si constant with 0.61%, and Mn was made to 
increase from 0.52% to 2.02%, and also in this case, although all five examples were 
altogether acquired for black stainless steel powder, the ratio (Mn/Si) of Mn and Si 
followed on increasing, and the result which the black concentration (whenever 
[ black ]) of stainless steel powder increases was obtained. Moreover, are the example to 
which examples 11*15 kept Si constant with 0.80%, and Mn was made to increase from 
0.63% to 2.02%, and also in this case, although black stainless steel powder was 



obtained altogether, five examples Also in this case, like the above, the ratio (Mn/SO of 
Mn and Si followed on increasing, and the result which the black concentration 
(whenever [ black ]) of stainless steel powder increases was obtained. 
[0010] 
[Table l] 
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[00 11] Next, about SUS410L which Table 2 is an example about martensitic stainless 
steel, and is the fundamental steel type of especially martensitic stainless steel, when 
the ratio (Mn/SO of Mn and Si is changed variously, the color of stainless steel powder 
investigates how it changes. That is, it was the example to which examples 16*21 kept 
Si constant with 0.40%, and Mn was made to increase from 0.31% to 2.00%, and 
although all six examples were altogether acquired for black stainless steel powder, it 
followed on the ratio (Mn/Si) of Mn and Si increasing with 0.78 to 5.00, and the result 
which the black concentration (whenever [ black ]) of stainless steel powder increases 
was obtained. Moreover, it was the example to which examples 22-26 kept Si constant 
with 0.60%, and Mn was made to increase from 0.51% to 2.01%, and also in this case, 
although all five examples were altogether acquired for black stainless steel powder, the 
ratio (Mn/Si) of Mn and Si followed on increasing, and the result which the black 
concentration (whenever [ black ]) of stainless steel powder increases was obtained. 
Moreover, it was the example to which examples 27-30 kept Si constant with 0.80%, and 
Mn was made to increase from 0.63% to 2.01%, and also in this case, although all four 
examples were altogether acquired for black stainless steel powder, also in this case, 
like the above, the ratio (Mn/Si) of Mn and Si followed on increasing, and the result 
which the black concentration (whenever [ black ]) of stainless steel powder increases 
was obtained. 
[0012] 
[Table 2] 
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[0013] Furthermore, about SUS430L which Table 3 is an example about ferritic 
stainless steel, and is the fundamental steel type of especially ferritic stainless steel, 
when the ratio (Mn/Si) of Mn and Si is changed variously, the color of stainless steel 
powder investigates how it changes. That is, it was the example to which examples 
31-36 kept Si constant with 0.40%, and Mn was made to increase from 0.32% to 2.01%, 
and although all six examples were altogether acquired for black stainless steel powder, 
it followed on the ratio (Mn/Si) of Mn and Si increasing with 0.80 to 5.03, and the result 
which the black concentration (whenever [ black ]) of stainless steel powder increases 
was obtained. Moreover, it was the example to which examples 37*41 kept Si constant 
with 0.60%, and Mn was made to increase from 0.52% to 2.03%, and also in this case, 
although all five examples were altogether acquired for black stainless steel powder, the 
ratio (Mn/Si) of Mn and Si followed on increasing, and the result which the black 
concentration (whenever [ black ]) of stainless steel powder increases was obtained. 
Moreover, it was the example to which examples 42 45 kept Si constant with 0.80%, and 
Mn was made to increase from 0.62% to 2.00%, and also in this case, although all four 
examples were altogether acquired for black stainless steel powder, also in this case, 
like the above, the ratio (Mn/Si) of Mn and Si followed on increasing, and the result 
which the black concentration (whenever [ black ]) of stainless steel powder increases 



was obtained. 
[0014] 
[Table 3] 
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[0015] Moreover, Table 4 is what showed the example of a comparison corresponding to 
each example, and the examples 1-4 of a comparison are [ martensitic stainless steel 
and the examples 9-12 of a comparison of austenitic stainless steel and the examples 5-8 
of a comparison ] examples about ferritic stainless steel. Each ratio (Mn/Si) of Mn and Si 
of these examples of a comparison was 0.72 or less thing, and all the colors of the 
generated stainless steel powder are metal colors, and were not able to obtain desired 
powder. 
[0016] 
[Table 4] 
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[0017] 

[Effect of the Invention] According to this invention, it is possible to manufacture black 
stainless steel powder by low cost comparatively simply, and since a resin product etc. 
can be made into high specific gravity, a metaled feeling of mass and a high-class feeling 
can be given and the added value of goods can be increased by adding this powder for a 
resin product etc., effectiveness is very large practically. 
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fls 


* fiS 


ft 


<»tx> 






t**<0ft 


&ft& 




N o 


c 


S 1 


Mn 


Cr 


Ni 


p 


S 


Mn/S 1 




1 


0.010 


0. 40 


0. 30 


18. 2 


9.6 


0. 01 


0. 003 


0.75 


m ft 


o 




2 


0. 010 


0.40 


0. 41 


18. 3 


9. 5 


0. 02 


0. 002 


1.03 


m ft 


o 




3 


0.011 


0.40 


0. 72 


18. 3 


9.6 


0. 01 


0. 003 


1. 80 


m ft 


o 




4 


0.009 


0. 40 


1. 00 


18.2 


9.6 


0.02 


0. 003 


2. 50 


m ft 


o 




5 


0.010 


0.40 


1. S3 


16.2 


9.4 


0.02 


0. 003 


3.83 


fSk ft 


o 




6 


0.010 


0. 40 


2.01 


18.4 


9.6 


0. 02 


0. 002 


5. 03 


m ft 


o 


Jfi 


7 


0. 010 


0. 61 


0.52 


18.3 


9.5 


0. 01 


0. 002 


0.85 


m ft 


o 


8 


0.011 


0.61 


0. 81 


18.5 


9.7 


0. 01 


0. 003 


1.33 


m ft 


o ; 




9 


0. 010 


0. 61 


1. 03 


18.7 


9.6 


0. 02 


0. 003 


1.72 


m ft 


o 




1 0 


0.010 


0. 61 


1. 51 


18.4 


9. 6 


0.01 


0. 003 


2.84 


& ft 


o 


n 


1 1 


0. 009 


0. 61 


2. 02 


18. 3 


9.7 


0. 02 


0. 002 


3.31 


m ft 


o 




1 2 


0.010 


0. 80 


0. 63 


18. 6 


9.5 


0. 02 


0. 003 


0.79 


m ft 


o 




1 3 


0.010 


0. 80 


1. 01 


18.6 


9.6 


0. 01 


0. 002 


1.26 


m ft 


o 




1 4 


0. 011 


0. 80 


1. 52 


18.5 


9.4 


0. 02 


0. 002 


i.90 


& ft 


o 




1 S 


0.011 


0. 80 


2.00 


18.4 


9.6 


0. 02 


0. 003 


2.50 


m ft 


o 
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it 




& # (wttf) 




&5|t<Oft 


JRftft 




No 


C 


S I 


Md 


Cr 


P 


S 


Mn/ S 1 




1 6 


0. 010 


0. 40 


0. 31 


12.6 


0. 02 


0. 003 


0. 78 


m ft 


O 




1 7 


0. 010 


0.40 


0.42 


12.6 


0. 02 


0. 003 


1. 05 


m ft 


o 




1 8 


0. OiO 


0. 40 


0. 70 


12.4 


0. 02 


0. 002 


1. 75 


& ft 


o 




1 9 


0. Oil 


0. 40 


1. 02 


12.5 


0.01 


0. 003 


2. 55 


« ft 


o 




2 0 


o. on 


0. 40 


1.51 


12.6 


0. 02 


0. 003 


3.78 


& ft 


o 




2 1 


0.010 


0. 40 


2. 00 


12.6 


0. 02 


0. 002 


6.00 


m ft 


o 




2 2 


0. 010 


0. 60 


0.51 


12.5 


0. 02 


0. 003 


0. 85 


M ft 


0 


2 3 


0. 009 


0. 60 


0.80 


12.4 


0. 01 


0. 003 


1. 33 


m ft 


o 




2 4 


0. 010 


0. 60 


1.02 


12. 3 


0. 01 


0. 003 


1.70 


ffi ft 


o 




2 5 


0. 010 


0. 60 


1.51 


12. 2 


0. 02 


0. 002 


2. 52 


& ft 


o 




2 6 


o. on 


0. 60 


2. 01 


12. 6 


0. 02 


0.002 


3. 35 


m ft 


o 




2 7 


0. 010 


0. 80 


0. 63 


12.6 


0. 02 


0. 003 


0. 79 


m ft 


o 




2 8 


0. 010 


0. 80 


1.02 


12.5 


0. 01 


0. 003 


1. 28 


m ft 


o 




2 9 


0.010 


0. 80 


1.51 


12.5 


0. 01 


0. 002 


1. 89 


m ft 


o 




3 0 


0.010 


0. 80 


2. 01 


12.6 


0. 02 


0. 003 


2. 51 


m ft 


o 
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7 8 









it 




A 9t 


(wt*) 




*&*<*>ft 






N o 


C 


S 1 


Mo 


Cr 


P 


S 


Md/S I 




3 1 


0. 010 


0.40 


0.32 


17.4 


0.01 


0. 002 


0.80 


m ft 


o 




3 2 


0. 010 


0. 40 


0.40 


17. 3 


0. 02 


0. 003 


1.00 


m ft 


o 




3 3 


0. 010 


0. 40 


0. 71 


17. 4 


0. 02 


0. 003 


1.78 


m, ft 


o 




3 4 


0. Oil 


0.40 


1.00 


17.4 


0.02 


0. 002 


2.50 


» ft 


o 




3 5 | 


0. 010 


0.40 


1.53 


17.3 


0.01 


0. 003 


3.83 


m ft 


o 




36 


0. 010 


0.40 


2. 01 


17. 3 


0.02 


0. 003 


5.03 


* ft 


o 


85 


3 7 


0. 009 


0. 60 


0. 52 


17. 5 


0.02 


0. 003 


0.87 


m ft 


o 


3 8 


0. 010 


0.60 


0.81 


17. 4 


0. 01 


0. 002 


1. 35 


& ft 


o 




3 9 


0. 010 


0.60 


1.03 


17.4 


0.02 


0. 002 


1.72 


m ft 


o 




4 0 


0. 010 


0. 60 


1.54 


17.4 


0.01 


0. 003 


2.57 


& ft 


o 


m 


4 1 


o. on 


0.60 


2.03 


17. 6 


0. 01 


0. 003 


3. 38 


& ft 


© 




4 2 


0. Oil 


0. 80 


0. 62 


17. G 


0. 02 


0. 002 


0. 7B 


& ft 


o 




4 3 


0. 010 


0. 80 


1. 04 


17. 3 


0. 02 


0. 003 


1. 30 


m ft 


o 




4 4 


0. OiO 


0.80 


1.51 


17.4 


0. 01 


0. 002 


1. 89 


,m ft 


o 




4 5 


0. 010 


0.80 


2.00 


17.5 


0. 02 


0. 003 


2.50 


m ft 


O 
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it 


* j* 


» 


(wtX) 








&ftj£ 




N o 


C 


S 1 


Mn 


Cr 


Nl 


P 


S 


Md/S 1 


©3fcCDft 




1 


0.010 


0.40 


0. 21 


18.3 


9.4 


0. 02 


0. 003 


0. 53 


& JSft 


X 




2 


0. 010 


0. 61 


0. 43 


18.4 


9.3 


0. 01 


0. 002 


0. 70 


&JSft 


X 


it 


3 


0. 010 


0. 81 


0. 50 


18. 6 


9.5 


0. 01 


0.002 


0.62 


AJRft 


X 


4 


0.011 


1.01 


0. 72 


18.4 


9.2 


0. 02 


0. 003 


0.71 


&&ft 


X 




S 


0.011 


0.41 


0. 23 


12.4 




0. 02 


0. 003 


0.56 


&Aft 


X 


t* 


6 


0. 010 


0. 63 


0.44 


12. 6 




0. 01 


0. 002 


0. 70 


&jRft 


X 


7 


0. 010 


0.81 


0. 54 


12.3 




0. 02 


0.003 


0.67 


&ffft 


X 




8 


0.010 


1. 03 


0. 70 


12.5 




0. 02 


0. 003 


0. 68 


&JR& 


X 


a 


9 


0.009 


0.40 


0. 24 


17.4 




0.01 


0.002 


0. 60 


&JBft 


X 




1 0 


0. 010 


0. 60 


0.40 


17.3 




0. 02 


0. 002 


0. 67 


•&®ft 


X 




1 1 


0.010 


0.81 


0.52 


17. 1 




0. 01 


0.002 


0.64 


&Hft 


X 




1 2 


0.010 


1.03 


0. 70 


17.5 




0.02 


0.003 


0. 68 


&Hft 


X 
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